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What is motusBASEBALL?
Methods
Introduction: MotusBASEBALL (MOTUS) has proven to be a reliable and accurate method for 
evaluating the multifactorial kinesiology involved with pitching. We sought to review the use of 
MOTUS in assessment of pitching parameters and identify its practicality as an injury prevention 
tool across the literature. 
Methods: A systemic review of the literature was preformed, using key words such as MOTUS, 
baseball, pitcher, sensor and arm sleeve, identifying 77 total articles. Inclusion criteria entailed 
original articles that used MOTUS and studied baseball pitchers across any level of sport. 
Results: A total of 13 articles met the inclusion criteria, producing a sample of 493 male athletes 
with a mean age of 18.7. Uniformly across studies, elbow torque was a primary metric and was 
observed in relation to a wide range of variables, such as pitch type, height, weight and arm length. 
Additionally, MOTUS was able to detect several other pitching metrics, such as arm speed, shoulder 
rotation and arm slot, displaying a wide range of capabilities. 
Conclusion: We suspect MOTUS technology could become a significant tool for observing pitching 
mechanics in real time, as well as an injury prevention tool to be used by players, coaches and 
trainers across all levels of baseball.
• motusBASEBALL has been used in a significant number of studies, 
assessing a wide variety of pitching metrics across all levels of 
sport. 
• Uniformly across studies, elbow torque was a primary metric and 
was observed in relation to a wide range of variables. 
• We suspect MOTUS technology could become a significant tool for 
observing pitching mechanics in real time, as well as an injury 
prevention and training tool to be used by players, coaches and 
trainers across all levels of baseball.
Figure 1. A) Sensor placement on the medial forearm. B) Compression sleeve worn over sensors.
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Results
77 articles identified 
from broad literature 
review
13 articles utilized for 
data extraction and 
analysis.
15 articles met 
inclusion criteria for 
the study
Two articles removed for lack 
of quantitative data for pitching 
metrics
Articles not accessing baseball 




• A systemic review of the literature was preformed, using key words 
such as MOTUS, baseball, pitcher, sensor and arm sleeve, 
identifying 77 total articles. 
• Inclusion criteria entailed original articles that used MOTUS and 
studied baseball pitchers across any level of sport
• motusBASEBALL is a inertial measurement unit (IMU) developed 
by Motus Global that can assess pitching dynamics in 3 planes of 
motion.
• Pitching metrics such as elbow torque, shoulder rotation, arm slot 
and arm speed can be assessed in real-time, with data transmitted to a 
mobile device.
TABLE 1 - DEMOGRAPHICS
Number of included studies 13
Total number of participants 493
Total number of males, n (%) 493 (100)
Mean sample size (range) 37.9 (10-95)
Mean age, y (range) 20.1 (15-25) 18.7 (9-25)
Primarily youth athletes (<18 years old), n (% of overall studies) 7 (53.8)
Primarily adult athletes, n (% of overall studies) 6 (46.2)
Table 3
Statistically Significant Correlations with Elbow Torque (Number of Studies)
No Significant Correlation Positive Correlation Negative Correlation 
Demographics
Age 1 1 
Height 2 1
Weight 1 1 1
Pitcher Measurements
Total Arm Length 1 2
Upper Arm Length 1 1
Lower Arm Length 1 1
Elbow Circumference 1 1
Kinematics
Arm Speed 2 1
Shoulder Rotation 2 1
Arm Slot 1 2
Ball Velocity 3
External Rotation Gain 1
Ball Weight 1
Distance Thrown (Long Toss) 2*
Table 2
Elbow Torque Comparisons By Pitch
No Statistical Difference Significantly Greater*
Fastball vs Changeup 2 2
Fastball vs Curveball 4
Changeups vs Curveballs 1 3
Table 2: The amount of elbow torque exerted by each pitch was observed and compared in several 
studies. The number of studies that recorded each of the findings above are recorded in the table. 
*When comparing the first pitch to the second
• Increased elbow torque has long been linked to increased risk of elbow injury, 
specifically ulnar collateral ligament sprains/tears, so it was a primary target of many of 
the studies. 
